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<120> GENE THERAPY FOR CONGESTIVE HEART 
FAILURE 
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<141> 2000-12-26 

<150> US 09/472,667 
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<150> US 09/008,097 
<151> 1998-01-16 
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<151> 1997-09-05 
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<160> 13 

<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 314 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc_feature 
<222> (1) . . . (314) 
<223> n = A,T,C or G 

<400> 1 

atgtcatggt ttagtggcct 
gaacgcaatg ggcagaagcg 
ccccgctata tgagctgcct 
cctcggtgcc cctggcagga 
gaactggggc tgcgggcagt 
gcgggaccgc tgaa 

<210> 2 
<211> 104 
<212> PRT 



1 




cctggtccct aaagtggatg aacggaaaac agcctggggt 60 
ttcgcggcgc cgtggcactc gggcaggtgg cttctgcacg 120 
ccgggatgca gagccaccca gccccacccc tgcgggcccc 180 
tgacgccttc atccggaggg gcggcccang caagggcaag 240 
ggccctgggc ttcgaagata ccgaagtgac aacgacaccg 3 00 

314 



<213> Homo sapiens 



<220> 

<221> VARIANT 

<222> (1) . . . (104) 

<223> Xaa = Any Amino Acid 



<400> 2 

Met Ser Trp Phe 
1 

Thr Ala Trp Gly 
20 

Thr Arg Ala Gly 
35 

Asp Ala Glu Pro 
50 

Trp Gin Asp Asp 
65 

Glu Leu Gly Leu 

Thr Thr Thr Pro 
100 



Ser Gly Leu Leu 
5 

Glu Arg Asn Gly 

Gly Phe Cys Thr 
40 

Pro Ser Pro Thr 
55 

Ala Phe lie Arg 
70 

Arg Ala Val Ala 
85 

Ala Gly Pro Leu 



Val 


Pro 


Lys 


Val 




10 






Gin 


Lys 


Arg 


Ser 


25 








Pro 


Arg 


Tyr 


Met 


Pro 


Ala 


Gly 


Pro 








60 


Arg 


Gly Gly 


Pro 






75 




Leu 


Gly 


Phe 


Glu 




90 







Asp Glu Arg Lys 
15 

Arg Arg Arg Gly 
30 

Ser Cys Leu Arg 
45 

Pro Arg Cys Pro 

Xaa Lys Gly Lys 
80 

Asp Thr Glu Val 
95 



<210> 3 

<211> 1812 

<212> DNA 

<213> Homo sapiens 



<400> 3 

gttaacgtgg 

ccgcgcagcc 

ctcctcccca 

ttgatcttgg 

aatgtgctgc 

gtgtctcagc 

cagcatgaga 

atggagatga 

cagaagcatg 

tcccagtgca 

aagctggctg 

gtgtcagggc 

gacatgattg 

gtgggcatcc 

gatgtgtggt 

cgcatccaca 

ggccgtggtg 

ctgggcgcca 

cgggccaact 

accaaggact 

ggcacccaag 

gatgcccgca 

cagagagagg 

gttgcctgtg 

cactccaccc 

ctgatctgtg 

cgcagcattg 

gtgtttactt 



tgctgggcat 
cctctgcggg 
tccgcatgcg 
cctggcaact 
tgttcctctg 
gccaggcctt 
atcggcagca 
aagaagacat 
acaatgtcag 
ctgcgcagga 
cggagaatca 
tgccggaggc 
aggccatctc 
acagcgggcg 
ccaatgatgt 
tcactcgggc 
gcaagcgcaa 
gccagaaacg 
ccatggaagg 
ccaaggcctt 
atgccctgaa 
gcattgatca 
attttgagaa 
ccctgttggt 
tgatgcttgg 
ctgtgtactc 
tccgctcacg 
ctgccattgc 



cctggcggca 
cctctggtgc 
ggctgccgtc 
taaccgtggt 
caccaacgtc 
tcaggagacc 
ggagcggctg 
caacacaaaa 
catcctgttt 
gctggtcatg 
ctgcctgagg 
ccgggccgac 
gctggtacgt 
cgtgcactgc 
gaccctggcc 
aacactgcag 
cgcgtacctc 
gaaagaggag 
gctgatgccg 
ccgccagatg 
ccctgaggat 
gctgcggaag 
gaagtactcc 
cttctgcttc 
gatttatgcc 
ctgtggttct 
ggcacatagc 
caacatgttc 



gtgcaggtcg 
cctgtgttct 
ctcagcggcc 
gatgccttcc 
attagcatct 
cgcagttaca 
ctgctgtcgg 
aaagaagaca 
gcagacattg 
accctgaatg 
atcaagatct 
catgcccact 
gaggtgacag 
ggcgtccttg 
aaccacatgg 
tacctgaacg 
aaggagcagc 
aaaggcatgc 
cgatgggttc 
ggcattgatg 
gaggtggatg 
gaccatgtgc 
cggaaggtgg 
atctgcttca 
agcatcttcc 
ctgttcccta 
accgcagttg 
acctgtaacc 



ggggcgcttt 
ttgtatacat 
tgggcctctc 
tctggaagca 
gcacacacta 
tccaggcccg 
tattgcccca 
tgttccacaa 
agggcttcac 
agctctttgc 
tgggggactg 
gctgtgtgga 
gtgtgaatgt 
gcttgcggaa 
aagcaggaag 
gggactacga 
acattgagac 
tggccaagct 
ctgatcgtgc 
attccagcaa 
agttcctgag 
gccggttttt 
atccccgctt 
tccagcttct 
tgctgctgct 
aggccctgca 
gcatcttttc 
acacccccat 



cgcagcagac 
cgcatacacg 
caccttgcat 
gctcggtgcc 
tccagcagag 
gctccacctg 
gcacgttgcc 
gatctacata 
cagcctggca 
ccggtttgac 
ttactactgt 
gatgggggta 
gaacatgcgc 
atggcagttc 
ccgggctggc 
agtggagcca 
tttcctcatc 
gcagcggact 
cttctcccgg 
agacaaccgg 
ccgtgccatc 
gctcaccttc 
cggagcctac 
aattttccca 
aatcaccgtg 
acgtctgtcc 
cgtcctgctt 
acggagctgt 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 



2 



gcagcccgga tgctgaattt aacacctgct gacatcactg cctgccacct gcagcagctc 1740 
aattactctc tgggcctgga tgctcccctg tgtgagggca ccatgcccac ctgcagcttt 1800 
cctgaggtgt tc 1812 



<210> 4 

<211> 604 

<212> PRT 

<213> Homo sapiens 



<400> 4 



T 7 — T 

vai 


Asn 


1 1 

vai 


vai 


Leu 


biy 


lie 


Leu 


Ala 

Aia 


R 1 a 

Aia 


T7a 1 

vai 


Vain 


vai 


vaiy 


vaiy 


Aia 


1 








5 










1U 










lb 




Fne 


Ala 


Al a. 


Asp 


Pro 


Arg 


Ser 


Pro 


Ser 


A 1 a 

Aia 


Vaiy 


Leu 


Trp 


Cys 


Pro 


Val 








20 










25 










30 






Phe 


Phe 


val 


Tyr 


lie 


Aia 


Tyr 


Thr 


Leu 


Leu 


Pro 


lie 


Arg 




Arg 


Ala 

Aia 






35 










40 










45 








Ala 


val 


Leu 


Ser 


Gly 


Leu 


Gly 


Leu 


Ser 


Thr 


Leu 


TT ' 

HIS 


Leu 


Tl ^ 

lie 


Leu 


Ala 




50 










55 










6 0 










Trp 


Gin 


Leu 


Asn 


Arg 


Gly 


Asp 


Til - 

Ala 


Phe 


Leu 


Trp 


Lys 


Gin 


Leu 


1 i r 

(aiy 


Ala 


65 










70 










75 










80 


Asn 


T T — » 1 

vai 


Leu 


Leu 


Fne 


Leu 


Cys 


inr 


Asn 


vai 


lie 


Ser 


lie 


Cys 


Thr 


TT -J — 
HIS 










85 










90 










95 




Tyr 


Pro 


Aia 


valU 


17-1 1 

vai 


Ser 


r»i 
vain 


Arg 


Cjin 


Al a 

Aia 


Fne 


Cain 


r* l ti 
ValU 


inr 


Arg 


Ser 








100 










105 










110 






Tyr 


lie 


Gin 


Ala 


Arg 


Leu 


His 


Leu 


Gin 


His 


Glu 


Asn 


Arg 


(ain 


bin 


Glu 






115 










12 0 










125 








Arg 


Leu 


Leu 


Leu 


Ser 


vai 


Leu 


Pro 


tain 


HIS 


vai 


Aia 


TV/I/-* +- 

Met 


valU 




Lys 




130 










135 










140 










Glu 


Asp 


lie 


Asn 


inr 


Lys 


Lys 


ulU 


Asp 


l v lcC 


rile 


HI S 


Lys 


Tl 

lie 


Tyr 


Tin 

lie 


145 










150 










155 










160 


Gin 


Lys 


JUS 


Asp 


Asn 


vai 


Ser 


lie 


Leu 


rile 


Ala 

Aia 


Asp 


lie 


C* 1 n 

ValU 


(aiy 


Fne 










165 










170 










175 




Thr 


Ser 


Leu 


Aia 


Ser 


vain 


Cys 


i nr 


Ala 

Aia 


vain 


valU 


Leu 


v ai 


i v iec 


Thr 


Leu 








nor* 
lo U 










lob 










1 Q Pi 

iyu 






Asn 


Glu 


Leu 


±r lit: 


A 1 a 


Arg 


XT ilC 


A on 


Lys 


T ,oi l 

J_lC LI 


riJ. a 


Al n 
nia 


ril n 
val Ll 


A C5TI 


nio 


v— y o 






1 QC 










o o n 










O fl R 








Leu 


Arg 




Lys 


Tip 

lie 


Leu 


ril v 

VjJ. y 






iyr 


iyr 


v.y& 


Val 


C o V 
uCl 


oiy 


T .on 

JJC Li 




210 










oia 
z lo 










o o n 










Pro 


Glu 


Til a 
Aid. 


Arg 


A 1 a 

Ala. 


Asp 


xlXS 


Ala. 


nio 


V—y fa 


v-y fa 


Val 


ValU. 




rjl .., 
val y 


Val 


225 










Z a U 










O "3 ^ 
Zoo 










O Zl C\ 


Asp 


Met 


lie 


Glu 


Ala 


He 


Ser 


Leu 


Val 




Glu 


Val 


Thr 


Gly 


Val 


Asn 










245 










250 










255 




Val 


Asn 


Met 


Arg 


Val 


Gly 


He 


His 


Ser 


Gly 


Arg 


Val 


His 


Cys 


Gly 


Val 








260 










265 










270 






Leu Gly 


Leu 


Arg 


Lys 


Trp 


Gin 


Phe 


Asp 


Val 


Trp 


Ser 


Asn 


Asp 


Val 


Thr 






275 










280 










285 








Leu 


Ala 


Asn 


His 


Met 


Glu 


Ala 


Gly 


Ser 


Arg 


Ala 


Gly 


Arg 


He 


His 


He 




290 










295 










300 










Thr 


Arg 


Ala 


Thr 


Leu 


Gin 


Tyr 


Leu 


Asn 


Gly 


Asp 


Tyr 


Glu 


Val 


Glu 


Pro 


305 










310 










315 










320 


Gly Arg 


Gly 


Gly 


Lys 


Arg 


Asn 


Ala 


Tyr 


Leu 


Lys 


Glu 


Gin 


His 


He 


Glu 










325 










330 










335 




Thr 


Phe 


Leu 


He 


Leu 


Gly 


Ala 


Ser 


Gin 


Lys 


Arg 


Lys 


Glu 


Glu 


Lys 


Gly 








340 










345 










350 






Met 


Leu 


Ala 


Lys 


Leu 


Gin 


Arg 


Thr 


Arg 


Ala 


Asn 


Ser 


Met 


Glu 


Gly 


Leu 






355 










360 










365 








Met 


Pro 


Arg 


Trp 


Val 


Pro 


Asp 


Arg 


Ala 


Phe 


Ser 


Arg 


Thr 


Lys 


Asp 


Ser 



3 





370 










6 / b 










1 Q C\ 










Lys 


Ala 


ir lie: 


Arg 


Pi n 


i v ie u 


Vjj J. y 


Tin 

lie 


Asp 


Asp 


Ser 




Lys 


Asp 


Asn 


Arg 


385 




















3 95 










4 UU 


Gly Thr 




ASp 


t\±. ct 


Leu 


Asn 


XT J-KJ 


Glu Asp 


Glu 


Ua 1 
vai 


A on 


\J _L Li 


PVi<=> 

It I1C 


J_>C LI 




















410 










4lb 




C fy V 


Arg 


ax a 


lie 


Asp 


Ala 


Arg 


Ser 


He 


Asp 


Gin 


Leu 


Arg 


Lys 


Asp 


TT -J „ 








4Z U 










425 










yl *3 n 

4 JU 






Vdl 


Arg 


Arg 


Ffie 


Leu 


Leu 


inr 


rne 


Gin Arg Glu 


Asp 


iriie 


LilU 


Lys 


Lys 






/IOC 

435 










a a r\ 
44 0 










A A C 

44 b 








Tyr 


Ser 


Arg 


Lys 


vai 


Asp 


Pro 


Arg 


Phe Gly Ala 


Tyr 


vai 


Aia 


Cys 


Aia 




4 bU 










/ICC 

4bb 










4o U 










Leu 


Leu 


vai 


rfie 


Cys 


irne 


lie 


Cys 


Phe 


He 


Gin 


Leu 


Leu 


Tl o 

lie 




Pro 


A C C 

4 b b 










4 7 0 










475 










/l O A 

4 8 0 


xilS 


Ser 


Thr 


Leu 


Met 


Leu 


uiy 


lie 


Tyr 


Ala 


Ser 


Tl es. 

lie 


pne 


Leu 


Leu 


Leu 










A Q C 

4ob 










490 










A QC 

4 y b 




Leu. 


Tl z=i 

lie 


rpVi -v- 

inr 


vai 


Leu 


lie 


Cys 


Aid 


Vai 


Tyr 


Ser 


Cys 


bly 


Ser 


Leu 


rne 








500 










505 










blU 






Pro 


Lys 


Ala 


Leu 




Arg 


Leu 


Ser 


Arg 


Ser 


He 


Vdl 


Arg 


Ser 


Arg 


Aia 






515 










52 0 










525 








His 


Ser 


Tnr 


Ala 


vai 


(jiy 


lie 


Phe 


Ser 


Vai 


Leu 


Leu 


vai 


pne 


Thr 


Ser 




530 










535 










540 










Ala 


He 


Ala 


Asn 


Met 


Phe 


Thr 


Cys 


Asn 


His 


Thr 


Pro 


He 


Arg 


Ser 


Cys 


545 










550 










555 










560 


Ala 


Ala 


Arg 


Met 


Leu 


Asn 


Leu 


Thr 


Pro 


Ala 


Asp 


He 


Thr 


Ala 


Cys 


His 










565 










570. 










575 




Leu 


Gin 


Gin 


Leu 


Asn 


Tyr 


Ser 


Leu Gly Leu Asp 


Ala 


Pro 


Leu 


Cys 


Glu 








580 










585 










590 






Gly Thr 


Met 


Pro 


Thr 


Cys 


Ser 


Phe 


Pro 


Glu 


Vai 


Phe 














595 










600 



















<210> 5 

<211> 3549 

<212> DNA 

<213> Homo sapiens 

<400> 5 

atgtcatggt ttagtggcct cctggtccct aaagtggatg aacggaaaac agcctggggt 60 

gaacgcaatg ggcagaagcg ttcgcggcgc cgtggcactc gggcaggtgg cttctgcacg 120 

ccccgctata tgagctgect cegggatgea gagccaccca gccccacccc tgcgggcccc 180 

cctcggtgcc cctggcagga tgacgccttc ateeggaggg gcggcccagg caagggcaag 240 

gagctggggc tgcgggcagt ggccctgggc ttcgaggata ccgaggtgac aacgacagcg 300 

ggegggaegg ctgaggtggc gcccgacgcg gtgcccagga gtgggcgatc ctgctggcgc 360 

cgtttggtgc aggtgttcca gtcgaagcag ttccgttcgg ccaagctgga gcgcctgtac 420 

cageggtact ttttccagat gaaccagagc agcctgacgc tgctggtggc ggtgctggtg 480 

ctgctcacag eggtgetget ggctttccaa gccgcacccg cccgccctca gcctgcctat 540 

gtggcactgt tggcctgtgc cgccgccctg ttcgtggggc tcatggtggt gtgtaaccgg 600 

catagcttcc gccaggactc catgtgggtg gtgagtaacg tggtgctggg catcctggcg 660 

geagtgeagg tegggggege tttegcagea gacccgcgca gcccctctgc gggcctctgg 72 0 

tgccctgtgt tctttgtata catcgcatac acgctcctcc ccatccgcat gcgggctgcc 780 

gtcctcagcg gcctgggcct ctccaccttg catttgatct tggcctggca acttaaccgt 840 

ggtgatgcct tcctctggaa geagcteggt gccaatgtgc tgctgttcct ctgcaccaac 900 

gtcattagca tctgcacaca ctatccagca gaggtgtctc agcgccaggc ctttcaggag 960 

acccgcagtt acatccaggc ccggctccac ctgcagcatg agaateggea geaggagegg 102 0 

ctgctgctgt eggtattgee ccagcacgtt gecatggaga tgaaagaaga catcaacaca 1080 

aaaaaagaag acatgttcca caagatctac atacagaagc atgacaatgt cagcatcctg 1140 

tttgeagaca ttgagggctt caccagcctg gcatcccagt gcactgcgca ggagctggtc 1200 

atgaccctga atgagctctt tgcccggttt gacaagctgg ctgcggagaa tcactgcctg 1260 
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aggatcaaga tcttggggga ctgttactac tgtgtgtcag ggctgccgga ggcccgggcc 1320 

gaccatgccc actgctgtgt ggagatgggg gtagacatga ttgaggccat ctcgctggta 1380 

cgtgaggtga caggtgtgaa tgtgaacatg cgcgtgggca tccacagcgg gcgcgtgcac 1440 

tgcggcgtcc ttggcttgcg gaaatggcag ttcgatgtgt ggtccaatga tgtgaccctg 1500 

gccaaccaca tggaagcagg aagccgggct ggccgcatcc acatcactcg ggcaacactg 1560 

cagtacctga acggggacta cgaagtggag ccaggccgtg gtggcaagcg caacgcgtac 162 0 

ctcaaggagc agcacattga gactttcctc atcctgggcg ccagccagaa acggaaagag 1680 

gagaaaggca tgctggccaa gctgcagcgg actcgggcca actccatgga agggctgatg 1740 

ccgcgatggg ttcctgatcg tgccttctcc cggaccaagg actccaaggc cttccgccag 1800 

atgggcattg atgattccag caaagacaac cggggcaccc aagatgccct gaaccctgag 186 0 

gatgaggtgg atgagttcct gagccgtgcc atcgatgccc gcagcattga tcagctgcgg 192 0 

aaggaccatg tgcgccggtt tttgctcacc ttccagagag aggattttga gaagaagtac 198 0 

tcccggaagg tggatccccg cttcggagcc tacgttgcct gtgccctgtt ggtcttctgc 2 04 0 

ttcatctgct tcatccagct tctaattttc ccacactcca ccctgatgct tgggatttat 2100 

gccagcatct tcctgctgct gctaatcacc gtgctgatct gtgctgtgta ctcctgtggt 2160 

tctctgttcc ctaaggccct gcaacgtctg tcccgcagca ttgtccgctc acgggcacat 2220 

agcaccgcag ttggcatctt ttccgtcctg cttgtgttta cttctgccat tgccaacatg 2280 

ttcacctgta accacacccc catacggagc tgtgcagccc ggatgctgaa tttaacacct 2340 

gctgacatca ctgcctgcca cctgcagcag ctcaattact ctctgggcct ggatgctccc 24 00 

ctgtgtgagg gcaccatgcc cacctgcagc tttcctgagg tgtccatcgg gaacatgctg 2460 

ctgagtctct tggccagctc tgtcttcctg cacatcagca gcatcgggaa gttggccatg 2 520 

atctttgtct tggggctcat ctatttggtg ctgcttctgc tgggtccccc agccgccatc 2580 

tttgacaact atgacctact gcttggcgtc catggcttgg cttcttccaa tgagaccttt 2640 

gatgggctgg actgtccagc tgcagggagg gtggccctca aatatatgac ccctgtgatt 2700 

ctgctggtgt ttgcgctggc gctgtatctg catgctcagc aggtggaatc gactgcccgc 2 760 

ctaaacttcc tctggaaact acaggcaaca ggggaaaaag aggagatgga ggagctacag 282 0 

gcatacaacc ggaggctgct gcataacatt ctgcccaagg acgtggcggc ccacttcctg 2880 

gcccgggagc gccgcaatga tgaactctac tatcagtcgt gtgagtgtgt ggctgttatg 2 94 0 

tttgcctcca ttgccaactt ctctgagttc tatgtggagc tggaggcaaa caatgagggt 3 000 

gccgagtgcc tgcggctgct caacgagatc atcgctgact ttgatgagat tatcagcgag 3 060 

gagcggttcc ggcagctgga aaagatcaag acgattggta gcacctacat ggctgcctca 3120 

gggctgaacg ccagcaccta cgatcaggtg ggccgctccc acatcactgc cctggctgac 3180 

tacgccatgc ggctcatgga gcagatgaag cacatcaatg agcactcctt caacaatttc 3240 

cagatgaaga ttgggctgaa catgggccca gtcgtggcag gtgtcatcgg ggctcggaag 3300 

ccacagtatg acatctgggg gaacacagtg aatgtctcta gtcgtatgga cagcacgggg 3360 

gtccccgacc gaatccaggt gaccacggac ctgtaccagg ttctagctgc caagggctac 3420 

cagctggagt gtcgaggggt ggtcaaggtg aagggcaagg gggagatgac cacctacttc 3480 

ctcaatgggg gccccagcag ttaacagggc ccagccacaa attcagctga agggaccaag 3540 

gtgggcact 3549 

<210> 6 
<211> 1167 
<212> PRT 

<213> Homo sapiens 
<400> 6 

Met Ser Trp Phe Ser Gly Leu Leu Val Pro Lys Val Asp Glu Arg Lys 

15 10 15 

Thr Ala Trp Gly Glu Arg Asn Gly Gin Lys Arg Ser Arg Arg Arg Gly 

20 25 30 

Thr Arg Ala Gly Gly Phe Cys Thr Pro Arg Tyr Met Ser Cys Leu Arg 

35 40 45 

Asp Ala Glu Pro Pro Ser Pro Thr Pro Ala Gly Pro Pro Arg Cys Pro 

50 55 60 

Trp Gin Asp Asp Ala Phe lie Arg Arg Gly Gly Pro Gly Lys Gly Lys 
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Thr Thr Thr Ala 
100 

Arg Ser Gly Arg 
115 

Lys Gin Phe Arg 
130 

Phe Gin Met Asn 
145 

Leu Leu Thr Ala 

Gin Pro Ala Tyr 
180 

Gly Leu Met Val 
195 

Trp Val Val Ser 
210 

Gly Gly Ala Phe 
225 

Cys Pro Val Phe 

Met Arg Ala Ala 
260 

lie Leu Ala Trp 
275 

Leu Gly Ala Asn 
290 

Cys Thr His Tyr 
305 

Thr Arg Ser Tyr 

Gin Gin Glu Arg 
340 

Glu Met Lys Glu 
355 

He Tyr He Gin 
370 

Glu Gly Phe Thr 
385 

Met Thr Leu Asn 

Asn His Cys Leu 
420 

Ser Gly Leu Pro 
435 

Met Gly Val Asp 
450 

Gly Val Asn Val 
465 

Cys Gly Val Leu 

Asp Val Thr Leu 
500 

He His He Thr 
515 

Val Glu Pro Gly 
530 



85 

Gly Gly Thr Ala 

Ser Cys Trp Arg 
120 

Ser Ala Lys Leu 
135 

Gin Ser Ser Leu 
150 

Val Leu Leu Ala 
165 

Val Ala Leu Leu 

Val Cys Asn Arg 
200 

Asn Val Val Leu 
215 

Ala Ala Asp Pro 
230 

Phe Val Tyr He 
245 

Val Leu Ser Gly 

Gin Leu Asn Arg 
280 

Val Leu Leu Phe 
295 

Pro Ala Glu Val 
310 

He Gin Ala Arg 
325 

Leu Leu Leu Ser 

Asp He Asn Thr 
360 

Lys His Asp Asn 
375 

Ser Leu Ala Ser 
390 

Glu Leu Phe Ala 
405 

Arg He Lys He 

Glu Ala Arg Ala 
440 

Met He Glu Ala 
455 

Asn Met Arg Val 
470 

Gly Leu Arg Lys 
485 

Ala Asn His Met 

Arg Ala Thr Leu 
520 

Arg Gly Gly Lys 
535 



90 

Glu Val Ala Pro 
105 

Arg Leu Val Gin 

Glu Arg Leu Tyr 
140 

Thr Leu Leu Val 
155 

Phe Gin Ala Ala 
170 

Ala Cys Ala. Ala 
185 

His Ser Phe Arg 

Gly He Leu Ala 
220 

Arg Ser Pro Ser 
235 

Ala Tyr Thr Leu 
250 

Leu Gly Leu Ser 
265 

Gly Asp Ala Phe 

Leu Cys Thr Asn 
300 

Ser Gin Arg Gin 
315 

Leu His Leu Gin 
330 

Val Leu Pro Gin 
345 

Lys Lys Glu Asp 

Val Ser He Leu 
380 

Gin Cys Thr Ala 
395 

Arg Phe Asp Lys 
410 

Leu Gly Asp Cys 
425 

Asp His Ala His 

He Ser Leu Val 
460 

Gly He His Ser 
475 

Trp Gin Phe Asp 
490 

Glu Ala Gly Ser 
505 

Gin Tyr Leu Asn 

Arg Asn Ala Tyr 
540 



95 

Asp Ala Val Pro 
110 

Val Phe Gin Ser 
125 

Gin Arg Tyr Phe 

Ala Val Leu Val 
160 

Pro Ala Arg Pro 
175 

Ala Leu Phe Val 
190 

Gin Asp Ser Met 
205 

Ala Val Gin Val 

Ala Gly Leu Trp 
240 

Leu Pro He Arg 
255 

Thr Leu His Leu 
270 

Leu Trp Lys Gin 
285 

Val He Ser He 

Ala Phe Gin Glu 
320 

His Glu Asn Arg 
335 

His Val Ala Met 
350 

Met Phe His Lys 
365 

Phe Ala Asp He 

Gin Glu Leu Val 
400 

Leu Ala Ala Glu 
415 

Tyr Tyr Cys Val 
430 

Cys Cys Val Glu 
445 

Arg Glu Val Thr 

Gly Arg Val His 
480 

Val Trp Ser Asn 
495 

Arg Ala Gly Arg 
510 

Gly Asp Tyr Glu 
525 

Leu Lys Glu Gin 
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His lie Glu Thr Phe Leu lie Leu Gly Ala Ser Gin Lys Arg Lys Glu 
545 550 555 560 

Glu Lys Gly Met Leu Ala Lys Leu Gin Arg Thr Arg Ala Asn Ser Met 

565 570 575 

Glu Gly Leu Met Pro Arg Trp Val Pro Asp Arg Ala Phe Ser Arg Thr 

580 585 590 

Lys Asp Ser Lys Ala Phe Arg Gin Met Gly lie Asp Asp Ser Ser Lys 

595 600 605 

Asp Asn Arg Gly Thr Gin Asp Ala Leu Asn Pro Glu Asp Glu Val Asp 

610 615 620 

Glu Phe Leu Ser Arg Ala lie Asp Ala Arg Ser lie Asp Gin Leu Arg 
625 630 635 640 

Lys Asp His Val Arg Arg Phe Leu Leu Thr Phe Gin Arg Glu Asp Phe 

645 650 655 

Glu Lys Lys Tyr Ser Arg Lys Val Asp Pro Arg Phe Gly Ala Tyr Val 

660 665 670 

Ala Cys Ala Leu Leu Val Phe Cys Phe lie Cys Phe lie Gin Leu Leu 

675 680 685 

lie Phe Pro His Ser Thr Leu Met Leu Gly lie Tyr Ala Ser lie Phe 

690 695 700 

Leu Leu Leu Leu lie Thr Val Leu lie Cys Ala Val Tyr Ser Cys Gly 
705 710 715 720 

Ser Leu Phe Pro Lys Ala Leu Gin Arg Leu Ser Arg Ser lie Val Arg 

725 730 735 

Ser Arg Ala His Ser Thr Ala Val Gly lie Phe Ser Val Leu Leu Val 

740 745 750 

Phe Thr Ser Ala lie Ala Asn Met Phe Thr Cys Asn His Thr Pro lie 

755 760 765 

Arg Ser Cys Ala Ala Arg Met Leu Asn Leu Thr Pro Ala Asp lie Thr 

770 775 780 

Ala Cys His Leu Gin Gin Leu Asn Tyr Ser Leu Gly Leu Asp Ala Pro 
785 790 795 800 

Leu Cys Glu Gly Thr Met Pro Thr Cys Ser Phe Pro Glu Val Ser lie 

805 810 815 

Gly Asn Met Leu Leu Ser Leu Leu Ala Ser Ser Val Phe Leu His lie 

820 825 830 

Ser Ser lie Gly Lys Leu Ala Met lie Phe Val Leu Gly Leu lie Tyr 

835 840 845 

Leu Val Leu Leu Leu Leu Gly Pro Pro Ala Ala lie Phe Asp Asn Tyr 

850 855 860 

Asp Leu Leu Leu Gly Val His Gly Leu Ala Ser Ser Asn Glu Thr Phe 
865 870 875 880 

Asp Gly Leu Asp Cys Pro Ala Ala Gly Arg Val Ala Leu Lys Tyr Met 

885 890 895 

Thr Pro Val lie Leu Leu Val Phe Ala Leu Ala Leu Tyr Leu His Ala 

900 905 910 

Gin Gin Val Glu Ser Thr Ala Arg Leu Asn Phe Leu Trp Lys Leu Gin 

915 920 925 

Ala Thr Gly Glu Lys Glu Glu Met Glu Glu Leu Gin Ala Tyr Asn Arg 

930 935 940 

Arg Leu Leu His Asn lie Leu Pro Lys Asp Val Ala Ala His Phe Leu 
945 950 955 960 

Ala Arg Glu Arg Arg Asn Asp Glu Leu Tyr Tyr Gin Ser Cys Glu Cys 

965 970 975 

Val Ala Val Met Phe Ala Ser lie Ala Asn Phe Ser Glu Phe Tyr Val 
980 985 990 
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Glu Leu Glu Ala Asn Asn Glu Gly Ala Glu Cys Leu Arg Leu Leu Asn 

995 1000 1005 

Glu lie lie Ala Asp Phe Asp Glu lie lie Ser Glu Glu Arg Phe Arg 

1010 1015 1020 

Gin Leu Glu Lys lie Lys Thr lie Gly Ser Thr Tyr Met Ala Ala Ser 
1025 1030 1035 1040 

Gly Leu Asn Ala Ser Thr Tyr Asp Gin Val Gly Arg Ser His lie Thr 

1045 1050 1055 

Ala Leu Ala Asp Tyr Ala Met Arg Leu Met Glu Gin Met Lys His lie 

1060 1065 1070 

Asn Glu His Ser Phe Asn Asn Phe Gin Met Lys lie Gly Leu Asn Met 

1075 1080 1085 

Gly Pro Val Val Ala Gly Val lie Gly Ala Arg Lys Pro Gin Tyr Asp 

1090 1095 1100 

lie Trp Gly Asn Thr Val Asn Val Ser Ser Arg Met Asp Ser Thr Gly 
1105 1110 1115 1120 

Val Pro Asp Arg lie Gin Val Thr Thr Asp Leu Tyr Gin Val Leu Ala 

1125 1130 1135 

Ala Lys Gly Tyr Gin Leu Glu Cys Arg Gly Val Val Lys Val Lys Gly 

1140 1145 1150 

Lys Gly Glu Met Thr Thr Tyr Phe Leu Asn Gly Gly Pro Ser Ser 
1155 1160 1165 

<210> 7 
<211> 28 
<212> DNA 

<213> Cavia porcellus 
<400> 7 

acgtagaatt cggrgaytgt taytactg 

<210> 8 
<211> 29 
<212> DNA 

<213> Cavia porcellus 
<400> 8 

acgttaagct tccasacrtc raaytgcca 

<210> 9 
<211> 9 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Modified AC-VI 

<400> 9 
uuauuuaww 

<210> 10 

<211> 3552 

<212> DNA 

<213> Homo sapiens 

<400> 10 

atgtcatggt ttagtggcct cctggtccct aaagtggatg aacggaaaac agcctggggt 
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gaacgcaatg ggcagaagcg ttcgcggcgc cgtggcactc gggcaggtgg cttctgcacg 120 

ccccgctata tgagctgcct ccgggatgca gagccaccca gccccacccc tgcgggcccc 180 

cctcggtgcc cctggcagga tgacgccttc atccggaggg gcggcccagg caagggcaag 240 

gagctggggc tgcgggcagt ggccctgggc ttcgaggata ccgaggtgac aacgacagcg 3 00 

ggcgggacgg ctgaggtggc gcccgacgcg gtgcccagga gtgggcgatc ctgctggcgc 360 

cgtctggtgc aggtgttcca gtcgaagcag ttccgttcgg ccaagctgga gcgcctgtac 42 0 

cagcggtact tcttccagat gaaccagagc agcctgacgc tgctgatggc ggtgctggtg 480 

ctgctcacag cggtgctgct ggctttccac gccgcacccg cccgccctca gcctgcctat 540 

gtggcactgt tggcctgtgc cgccgccctg ttcgtggggc tcatggtggt gtgtaaccgg 600 

catagcttcc gccaggactc catgtgggtg gtgagttacg tggtgctggg catcctggcg 660 

gcagtgcagg tcgggggcgc tctcgcagca gacccgcgca gcccctctgc gggcctctgg 720 

tgccctgtgt tctttgtcta catcgcctac acgctcctcc ccatccgcat gcgggctgcc 780 

gtcctcagcg gcctgggcct ctccaccttg catttgatct tggcctggca acttaaccgt 840 

ggtgatgcct tcctctggaa gcagctcggt gccaatgtgc tgctgttcct ctgcaccaac 900 

gtcattggca tctgcacaca ctatccagca gaggtgtctc agcgccaggc ctttcaggag 960 

acccgcggtt acatccaggc ccggctccac ctgcagcatg agaatcggca gcaggagcgg 102 0 

ctgctgct'gt cggtattgcc ccagcacgtt gccatggaga tgaaagaaga catcaacaca 108 0 

aaaaaagaag acatgatgtt ccacaagatc tacatacaga agcatgacaa tgtcagcatc 114 0 

ctgtttgcag acattgaggg cttcaccagc ctggcatccc agtgcactgc gcaggagctg 1200 

gtcatgaccc tgaatgagct ctttgcccgg tttgacaagc tggctgcgga gaatcactgc 1260 

ctgaggatca agatcttggg ggactgttac tactgtgtgt cagggctgcc ggaggcccgg 1320 

gccgaccatg cccactgctg tgtggagatg ggggtagaca tgattgaggc catctcgctg 1380 

gtacgtgagg tgacaggtgt gaatgtgaac atgcgcgtgg gcatccacag cgggcgcgtg 1440 

cactgcggcg tccttggctt gcggaaatgg cagttcgatg tgtggtccaa tgatgtgacc 1500 

ctggccaacc acatggaggc aggaggccgg gctggccgca tccacatcac tcgggcaaca 1560 

ctgcagtacc tgaacgggga ctacgaggtg gagccaggcc gtggtggcga gcgcaacgcg 162 0 

tacctcaagg agcagcacat tgagactttc ctcatcctgg gcgccagcca gaaacggaaa 1680 

gaggagaagg ccatgctggc caagctgcag cggactcggg ccaactccat ggaagggctg 1740 

atgccgcgct gggttcctga tcgtgccttc tcccggacca aggactccaa ggccttccgc 1800 

cagatgggca ttgatgattc cagcaaagac aaccggggca cccaagatgc cctgaaccct 1860 

gaggatgagg tggatgagtt cctgagccgt gccatcgatg cccgcagcat tgatcagctg 192 0 

cggaaggacc atgtgcgccg gtttctgctc accttccaga gagaggatct tgagaagaag 1980 

tactcccgga aggtggatcc ccgcttcgga gcctacgttg cctgtgccct gttggtcttc 2040 

tgcttcatct gcttcatcca gcttctcatc ttcccacact ccaccctgat gcttgggatc 2100 

tatgccagca tcttcctgct gctgctaatc accgtgctga tctgtgctgt gtactcctgt 2160 

ggttctctgt tccctaaggc cctgcaacgt ctgtcccgca gcattgtccg ctcacgggca 2220 

catagcaccg cagttggcat cttttccgtc ctgcttgtgt ttacttctgc cattgccaac 2280 

atgttcacct gtaaccacac ccccatacgg agctgtgcag cccggatgct gaatttaaca 2340 

cctgctgaca tcactgcctg ccacctgcag cagctcaatt actctctggg cctggatgct 24 00 

cccctgtgtg agggcaccat gcccacctgc agctttcctg agtacttcat cgggaacatg 2460 

ctgctgagtc tcttggccag ctctgtcttc ctgcacatca gcagcatcgg gaagttggcc 2520 

atgatctttg tcttggggct catctatttg gtgctgcttc tgctgggtcc cccagccacc 2580 

atctttgaca actatgacct actgcttggc gtccatggct tggcttcttc caatgagacc 2640 

tttgatgggc tggactgtcc agctgcaggg agggtggccc tcaaatatat gacccctgtg 2700 

attctgctgg tgtttgcgct ggcgctgtat ctgcatgctc agcaggtgga gtcgactgcc 2760 

cgcctagact tcctctggaa actacaggca acaggggaga aggaggagat ggaggagcta 2820 

caggcataca accggaggct gctgcataac attctgccca aggacgtggc ggcccacttc 2880 

ctggcccggg agcgccgcaa tgatgaactc tactatcagt cgtgtgagtg tgtggctgtt 2 940 

atgtttgcct ccattgccaa cttctctgag ttctatgtgg agctggaggc aaacaatgag 3 000 

ggtgtcgagt gcctgcggct gctcaacgag atcatcgctg actttgatga gattatcagc 3060 

gaggagcggt tccggcagct ggaaaagatc aagacgattg gtagcaccta catggctgcc 312 0 

tcagggctga acgccagcac ctacgatcag gtgggccgct cccacatcac tgccctggct 3180 

gactacgcca tgcggctcat ggagcagatg aagcacatca atgagcactc cttcaacaat 3240 

ttccagatga agattgggct gaacatgggc ccagtcgtgg caggtgtcat cggggctcgg 33 00 

aagccacagt atgacatctg ggggaacaca gtgaatgtct ctagtcgtat ggacagcacg 3360 

ggggtccccg accgaatcca ggtgaccacg gacctgtacc aggttctagc tgccaagggc 3420 

taccagctgg agtgtcgagg ggtggtcaag gtgaagggca agggggagat gaccacctac 3480 
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ttcctcaatg ggggccccag cagttaacag ggcccagcca caaattcagc tgaagggacc 3540 
aaggtgggca ct 3552 



<210> 11 
<211> 1168 
<212> PRT 

<213> Homo sapiens 
<400> 11 

Met Ser Trp Phe Ser Gly Leu Leu Val Pro Lys Val Asp Glu Arg Lys 

15 10 15 

Thr Ala Trp Gly Glu Arg Asn Gly Gin Lys Arg Ser Arg Arg Arg Gly 

20 25 30 

Thr Arg Ala Gly Gly Phe Cys Thr Pro Arg Tyr Met Ser Cys Leu Arg 

35 40 45 

Asp Ala Glu Pro Pro Ser Pro Thr Pro Ala Gly Pro Pro Arg Cys Pro 

50 55 60 

Trp Gin Asp Asp Ala Phe lie Arg Arg Gly Gly Pro Gly Lys Gly Lys 
65 70 75 80 

Glu Leu Gly Leu Arg Ala Val Ala Leu Gly Phe Glu Asp Thr Glu Val 

85 90 95 

Thr Thr Thr Ala Gly Gly Thr Ala Glu Val Ala Pro Asp Ala Val Pro 

100 105 110 

Arg Ser Gly Arg Ser Cys Trp Arg Arg Leu Val Gin Val Phe Gin Ser 

115 120 125 

Lys Gin Phe Arg Ser Ala Lys Leu Glu Arg Leu Tyr Gin Arg Tyr Phe 

130 135 140 

Phe Gin Met Asn Gin Ser Ser Leu Thr Leu Leu Met Ala Val Leu Val 
145 150 155 160 

Leu Leu Thr Ala Val Leu Leu Ala Phe His Ala Ala Pro Ala Arg Pro 

165 170 175 

Gin Pro Ala Tyr Val Ala Leu Leu Ala Cys Ala Ala Ala Leu Phe Val 

180 185 190 

Gly Leu Met Val Val Cys Asn Arg His Ser Phe Arg Gin Asp Ser Met 
195 200 205 

Trp Val Val Ser Tyr Val Val Leu Gly He Leu Ala Ala Val Gin Val 

210 215 220 

Gly Gly Ala Leu Ala Ala Asp Pro Arg Ser Pro Ser Ala Gly Leu Trp 
225 230 235 240 

Cys Pro Val Phe Phe Val Tyr He Ala Tyr Thr Leu Leu Pro He Arg 

245 250 255 

Met Arg Ala Ala Val Leu Ser Gly Leu Gly Leu Ser Thr Leu His Leu 

260 265 270 

He Leu Ala Trp Gin Leu Asn Arg Gly Asp Ala Phe Leu Trp Lys Gin 

275 280 285 

Leu Gly Ala Asn Val Leu Leu Phe Leu Cys Thr Asn Val He Gly He 

290 295 300 

Cys Thr His Tyr Pro Ala Glu Val Ser Gin Arg Gin Ala Phe Gin Glu 
305 310 315 320 

Thr Arg Gly Tyr He Gin Ala Arg Leu His Leu Gin His Glu Asn Arg 

325 330 335 

Gin Gin Glu Arg Leu Leu Leu Ser Val Leu Pro Gin His Val Ala Met 

340 345 350 

Glu Met Lys Glu Asp He Asn Thr Lys Lys Glu Asp Met Met Phe His 

355 360 365 

Lys He Tyr He Gin Lys His Asp Asn Val Ser He Leu Phe Ala Asp 
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Leu 


Gin 


a n -i 

Aia 


Tyr 


Asn 




930 










C\ ~) c 










a a a 
y4U 










Arg 


Arg 


Leu 


Leu 


HIS 


Asn 


lie 


Leu 


Pro 


Lys 


Asp 


Val 


Ala 


7\ "I 

Aia 


rilS 


rfle 


945 










OCA 

950 










o c cr 

y bb 










Q d A 

you 


Leu 


Ala 


Arg 


GlU 


Arg 


Arg 


Asn 


Asp 


Glu 


Leu 


Tyr 


Tyr 


Gin 


Ser 


Cys 


GlU 










965 










y / u 










975 




Cys 


Val 


Ala 


vai 


Mec 


pne 


Ala 


Ser 


He 


A 1 -j 
Aid 


Asn 


Phe 


Ser 


Glu 


rue 


Tyr 








980 










985 










990 






Val 


Glu 


Leu 


GlU 


Aia 


Asn 


Asn 


Glu 


Gly 


■t 7"-, "1 

vai 


Glu 


Cys 


Leu 


Arg 


Leu 


Leu 






995 










1000 








1005 






Asn 


Glu 


He 


lie 


Ala 


Asp 


Phe 


Asp 


Glu 


He 


He 


Ser 


Glu 


Glu 


Arg 


Phe 




1010 








1015 








1020 








Arg 


Gin 


Leu 


Glu 


Lys 


He 


Lys 


Thr 


He 


Gly 


Ser 


Thr 


Tyr 


Met 


Ala 


Ala 


1025 








1030 








1035 








1041 


Ser 


Gly 


Leu 


Asn 


Ala 


Ser 


Thr 


Tyr 


Asp 


Gin 


Val 


Gly Arg 


Ser 


His 


He 










1045 








1050 








1055 


Thr 


Ala 


Leu 


Ala 


Asp 


Tyr 


Ala 


Met 


Arg 


Leu 


Met 


Glu 


Gin 


Met 


Lys 


His 








1060 








1065 








1070 




He 


Asn 


Glu 


His 


Ser 


Phe 


Asn 


Asn 


Phe 


Gin 


Met 


Lys 


He 


Gly Leu Asn 






1075 








1080 








1085 






Met 


Gly 


Pro 


Val 


Val 


Ala 


Gly Val 


He 


Gly Ala Arg Lys 


Pro 


Gin 


Tyr 




1090 








1095 








1100 








Asp 


He 


Trp Gly Asn Thr Val 


Asn 


Val 


Ser 


Ser 


Arg 


Met 


Asp 


Ser 


Thr 


1105 








1110 








1115 








1121 


Gly Val 


Pro 


Asp 


Arg 


He 


Gin 


Val 


Thr 


Thr 


Asp 


Leu 


Tyr 


Gin 


Val 


Leu 










1125 








1130 








1135 


Ala 


Ala 


Lys 


Gly Tyr Gin 


Leu 


Glu 


Cys 


Arg 


Gly 


Val 


Val 


Lys 


Val 


Lys 








1140 








1145 








1150 




Gly Lys 


Gly Glu Met 


Thr 


Thr 


Tyr 


Phe 


Leu 


Asn 


Gly Gly Pro 


Ser 


Ser 



1155 1160 1165 



<210> 12 

<211> 3582 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Modified AC-VI 



<400> 12 

gggaattege ccttcggcag catgtcatgg 
gaacggaaaa cagcctgggg tgaacgcaat 
egggcaggtg gcttctgcac gccccgctat 
agccccaccc ctgcgggccc ccctcggtgc 
ggcggcccag gcaagggcaa ggagctgggg 



tttagtggcc tcctggtccc taaagtggat 
gggcagaagc gttcgcggcg ccgtggcact 
atgagctgee teegggatge agagccaccc 
ccctggcagg atgaegcett catceggagg 
ctgcgggcag tggccctggg cttcgaggat 
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accgaggtga caacgacagc gggcgggacg gctgaggtgg cgcccgacgc ggtgcccagg 360 

agtgggcgat cctgctggcg ccgtctggtg caggtgttcc agtcgaagca gttccgttcg 42 0 

gccaagctgg agcgcctgta ccagcggtac ttcttccaga tgaaccagag' cagcctgacg 480 

ctgctgatgg cggtgctggt gctgctcaca gcggtgctgc tggctttcca cgccgcaccc 540 

gcccgccctc agcctgccta tgtggcactg ttggcctgtg ccgccgccct gttcgtgggg 600 

ctcatggtgg tgtgtaaccg gcatagcttc cgccaggact ccatgtgggt ggtgagttac 66 0 

gtggtgctgg gcatcctggc ggcagtgcag gtcgggggcg ctctcgcagc agacccgcgc 720 

agcccctctg cgggcctctg gtgccctgtg ttctttgtct acatcgccta cacgctcctc 780 

cccatccgca tgcgggctgc cgtcctcagc ggcctgggcc tctccacctt gcatttgatc 840 

ttggcctggc aacttaaccg tggtgatgcc ttcctctgga agcagctcgg tgccaatgtg 900 

ctgctgttcc tctgcaccaa cgtcattggc atctgcacac actatccagc agaggtgtct 960 

cagcgccagg cctttcagga gacccgcggt tacatccagg cccggctcca cctgcagcat 102 0 

gagaatcggc agcaggagcg gctgctgctg tcggtattgc cccagcacgt tgccatggag 1080 

atgaaagaag acatcaacac aaaaaaagaa gacatgatgt tccacaagat ctacatacag 1140 

aagcatgaca atgtcagcat cctgtttgca gacattgagg gcttcaccag cctggcatcc 1200 

cagtgcactg cgcaggagct ggtcatgacc ttgaatgagc tctttgcccg gtttgacaag 126 0 

ctggctgcgg agaatcactg tctgaggatc aagatcttag gagactgtta ctactgcgtg 132 0 

tcagggctgc ccgaggcccg ggcagatcac gcccactgct gtgtggagat gggggtagac 1380 

atgatcgaag ccatctcgct ggtgcgtgag gtaacaggtg tgaacgtgaa catgcgtgtg 1440 

ggcatccaca gcggacgtgt gcattgcggc gtccttggcc tacggaaatg gcagtttgat 1500 

gtctggtcaa acgatgtgac cctggctaac cacatggagg ccgggggcgg ccggcgcatc 1560 

cacatcactc gggctacact gcagtacttg aacggggact atgaggtgga gccaggccgt 1620 

ggtggtgaac gcaatgcgta cctcaaggag cagtgcattg agaccttcct catacttggc 1680 

gccagccaaa aacggaaaga ggagaaagcc atgctggcca agcttcagcg gacacgggcc 1740 

aactccatgg aaggactgat gccccgctgg gttcctgacc gtgccttctc ccggaccaag 1800 

gactctaagg cattccgcca gatgggcatt gatgattcta gcaaagacaa ccggggtgcc 1860 

caagatgctc tgaaccctga agatgaggtg gatgagttcc tgggccgagc catcgatgcc 1920 

cgcagcattg atcagctgcg gaaggaccat gtgcgccggt ttctgctcac cttccagaga 1980 

gaggatcttg agaagaagta ctcccggaag gtggatcccc gcttcggagc ctacgttgcc 2040 

tgtgccctgt tggtcttctg cttcatctgc ttcatccagc ttctcatctt cccacactcc 2100 

accctgatgc ttgggatcta tgccagcatc ttcctgctgc tgctaatcac cgtgctgatc 2160 

tgtgctgtgt actcctgtgg ttctctgttc cctaaggccc tgcaacgtct gtcccgcagc 222 0 

attgtccgct cacgggcaca tagcaccgca gttggcatct tttccgtcct gcttgtgttt 2280 

acttctgcca ttgccaacat gttcacctgt aaccacaccc ccatacggag ctgtgcagcc 2340 

cggatgctga atttaacacc tgctgacatc actgcctgcc acctgcagca gctcaattac 2400 

tctctgggcc tggatgctcc cctgtgtgag ggcaccatgc ccacctgcag ctttcctgag 2460 

tacttcatcg ggaacatgct gctgagtctc ttggccagct ctgtcttcct gcacatcagc 2520 

agcatcggga agttggccat gatctttgtc ttggggctca tctatttggt gctgcttctg 2580 

ctgggtcccc cagccaccat ctttgacaac tatgacctac tgcttggcgt ccatggcttg 264 0 

gcttcttcca atgagacctt tgatgggctg gactgtccag ctgcagggag ggtggccctc 2 700 

aaatatatga cccctgtgat tctgctggtg tttgcgctgg cgctgtatct gcatgctcag 2760 

caggtggagt cgactgcccg cctagacttc ctctggaaac tacaggcaac aggggagaag 2820 

gaggagatgg aggagctaca ggcatacaac cggaggctgc tgcataacat tctgcccaag 2880 

gacgtggcgg cccacttcct ggcccgggag cgccgcaatg atgaactcta ctatcagtcg 2940 

tgtgagtgtg tggctgttat gtttgcctcc attgccaact tctctgagtt ctatgtggag 3000 

ctggaggcaa acaatgaggg tgtcgagtgc ctgcggctgc tcaacgagat catcgctgac 3060 

tttgatgaga ttatcagcga ggagcggttc cggcagctgg aaaagatcaa gacgattggt 3120 

agcacctaca tggctgcctc agggctgaac gccagcacct acgatcaggt gggccgctcc 3180 

cacatcactg ccctggctga ctacgccatg cggctcatgg agcagatgaa gcacatcaat 3240 

gagcactcct tcaacaattt ccagatgaag attgggctga acatgggccc agtcgtggca 33 00 

ggtgtcatcg gggctcggaa gccacagtat gacatctggg ggaacacagt gaatgtctct 3360 

agtcgtatgg acagcacggg ggtccccgac cgaatccagg tgaccacgga cctgtaccag 342 0 

gttctagctg ccaagggcta ccagctggag tgtcgagggg tggtcaaggt gaagggcaag 3480 

ggggagatga ccacctactt cctcaatggg ggccccagca gttaacaggg cccagccaca 3 54 0 

aattcagctg aagggaccaa ggtgggcact aagggcgaat tc 3 582 

<210> 13 
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<211> 1167 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Modified AC-VI 
<400> 13 

Met Ser Trp Phe Ser Gly Leu Leu Val Pro Lys Val Asp Glu Arg Lys 

15 10 15 

Thr Ala Trp Gly Glu Arg Asn Gly Gin Lys Arg Ser Arg Arg Arg Gly 

20 25 30 

Thr Arg Ala Gly Gly Phe Cys Thr Pro Arg Tyr Met Ser Cys Leu Arg 

35 40 45 

Asp Ala Glu Pro Pro Ser Pro Thr Pro Ala Gly Pro Pro Arg Cys Pro 

50 .55 60 

Trp Gin Asp Asp Ala Phe lie Arg Arg Gly Gly Pro Gly Lys Gly Lys 
65 70 75 80 

Glu Leu Gly Leu Arg Ala Val Ala Leu Gly Phe Glu Asp Thr Glu Val 

85 90 95 

Thr Thr Thr Ala Gly Gly Thr Ala Glu Val Ala Pro Asp Ala Val Pro 

100 105 110 

Arg Ser Gly Arg Ser Cys Trp Arg Arg Leu Val Gin Val Phe Gin Ser 

115 120 125 

Lys Gin Phe Arg Ser Ala Lys Leu Glu Arg Leu Tyr Gin Arg Tyr Phe 

130 135 140 

Phe Gin Met Asn Gin Ser Ser Leu Thr Leu Leu Met Ala Val Leu Val 
145 150 155 160 

Leu Leu Thr Ala Val Leu Leu Ala Phe His Ala Ala Pro Ala Arg Pro 

165 170 175 

Gin Pro Ala Tyr Val Ala Leu Leu Ala Cys Ala Ala Ala Leu Phe Val 

180 185 190 

Gly Leu Met Val Val Cys Asn Arg His Ser Phe Arg Gin Asp Ser Met 

195 200 205 

Trp Val Val Ser Tyr Val Val Leu Gly He Leu Ala Ala Val Gin Val 

210 215 220 

Gly Gly Ala Leu Ala Ala Asp Pro Arg Ser Pro Ser Ala Gly Leu Trp 
225 230 235 240 

Cys Pro Val Phe Phe Val Tyr He Ala Tyr Thr Leu Leu Pro He Arg 

245 250 255 

Met Arg Ala Ala Val Leu Ser Gly Leu Gly Leu Ser Thr Leu His Leu 

260 265 270 

He Leu Ala* Trp Gin Leu Asn Arg Gly Asp Ala Phe Leu Trp Lys Gin 

275 280 285 

Leu Gly Ala Asn Val Leu Leu Phe Leu Cys Thr Asn Val He Gly He 

290 295 300 

Cys Thr His Tyr Pro Ala Glu Val Ser Gin Arg Gin Ala Phe Gin Glu 
305 310 315 320 

Thr Arg Gly Tyr He Gin Ala Arg Leu His Leu Gin His Glu Asn Arg 
325 330 335 

Gin Gin Glu Arg Leu Leu Leu Ser Val Leu Pro Gin His Val Ala Met 
340 345 350 

Glu Met Lys Glu Asp He Asn Thr Lys Lys Glu Asp Met Met Phe His 

355 360 365 

Lys He Tyr He Gin Lys His Asp Asn Val Ser He Leu Phe Ala Asp 
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370 

He Glu Gly Phe 
385 

Val Met Thr Leu 

Glu Asn His Cys 
420 

Val Ser Gly Leu 
435 

Glu Met Gly Val 
450 

Thr Gly Val Asn 
465 

His Cys Gly Val 

Asn Asp Val Thr 
500 

He His He Thr 
515 

Val Glu Pro Gly 
530 

Cys He Glu Thr 
545 

Glu Lys Ala Met 

Glu Gly Leu Met 
580 

Lys Asp Ser Lys 
595 

Asp Asn Arg Gly 
610 

Glu Phe Leu Gly 
625 

Lys Asp His Val 

Glu Lys Lys Tyr 
660 

Ala Cys Ala Leu 
675 

He Phe Pro His 
690 

Leu Leu Leu Leu 
705 

Ser Leu Phe Pro 

Ser Arg Ala His 
740 

Phe Thr Ser Ala 
755 

Arg Ser Cys Ala 
770 

Ala Cys His Leu 
785 

Leu Cys Glu Gly 

Gly Asn Met Leu 
820 



375 

Thr Ser Leu Ala 
390 

Asn Glu Leu Phe 
405 

Leu Arg He Lys 

Pro Glu Ala Arg 
440 

Asp Met He Glu 
455 

Val Asn Met Arg 

' 470 
Leu Gly Leu Arg 
485 

Leu Ala Asn His 

Arg Ala Thr Leu 
520 

Arg Gly Gly Glu 
535 

Phe Leu He Leu 
550 

Leu Ala Lys Leu 
565 

Pro Arg Trp Val 

Ala Phe Arg Gin 
600 

Ala Gin Asp Ala 
615 

Arg Ala He Asp 
630 

Arg . Arg Phe Leu 
645 

Ser Arg Lys Val 

Leu Val Phe Cys 
680 

Ser Thr Leu Met 
695 

He Thr Val Leu 
710 

Lys Ala Leu Gin 
725 

Ser Thr Ala Val 

He Ala Asn Met 
760 

Ala Arg Met Leu 
775 

Gin Gin Leu Asn 
790 

Thr Met Pro Thr 
805 

Leu Ser Leu Leu 



380 



Ser 


Gin 


Cys 


Thr 






JJ3 




Aia 


Arg 


rile 


Asp 




T 1 U 






116 


Leu 


uriy 


Asp 










Aia 


Asp 


rilS 


Aia 


Til a 

Aia 


lie 


Ser 


Leu 








460 


Val 


Gly 


He 


His 






*± / 0 




Lys 


Trp 


oin 


Ffie 




A Q CS 

% y U 






TUT 4- 

jYiet 


(jIU 


TV "I — 

Aia 


tsiy 


eric 








(j_i_n 


Tyr 


Leu 


Asn 


Arg 


Asn 


TV "1 ~s 

Ala 


Tyr 








540 


Gly 


Ala 


Ser 


Gin 






c c c 
555 




Gin 


Arg 


Thr 


Arg 




C 1 f\ 






Pro 


Asp 


Arg 


Ala 


r Q r 








Met 


Cjiy 


lie 


Asp 


Leu 


Asn 


Pro 


Glu 








620 


Ala 


Arg 


Ser 


He 






£ 1 ^ 

D J J 




Leu 


Thr 


Phe 


Gin 




a ^ n 






Asp 


Pro 


Arg 


Ffie 


ODD 








Pne 


Tl _ 

lie 


Cys 


pne 


Leu 


Gly 


lie 


Tyr 








700 


He 


Cys 


Ala 


Val 






/lo 




Arg 


Leu 


Ser 


Arg 




73 0 






y 


116 




Ser 


7 A c; 








Fne 


Thr 


Cys 


Asn 


Asn 


Leu 


Thr 


Pro 








780 


Tyr 


Ser 


Leu 


Gly 






795 




Cys 


Ser 


Phe 


Pro 




810 






Ala 


Ser 


Ser 


Val 



825 



Aia 


vjrin 


LjIU 


Leu 








400 


Lys 


Leu 


Ala 


Ala 






415 






iyr 


j.yr 


Lyfa 




T J U 






nis 


Cys 


Cys 


val 


445 








Val 


Arg 


bill 


Val 


Ser 


Gly 


Arg 


vai 








480 


Asp 


val 


Trp 


Ser 






*± _7 3 




Gly Gly 


Arg 


Arg 




510 






Gly Asp 


Tyr 


/*"< 1 1 1 
GlU 


525 








Leu 


Lys 


CjIU 


(jin 


Lys 


Arg 


Lys 


GlU 








560 


Ala 


Asn 


Ser 


Met 






^ n ^ 




Phe 


Ser 


Arg 


inr 




590 






Asp 


Ser 


Ser 


Lys 


605 








Asp 


Glu 


Val 


Asp 


Asp 


Gin 


Leu 


Arg 








640 


Arg 


Glu 


Asp 


Leu 






DO 3 




Gly Ala 


Tyr 


vai 




670 






He 


Gin 


Leu 


Leu 


685 








Ala 


Ser 


lie 


pne 


Tyr 


Ser 


Cys 


tjiy 








720 


Ser 


He 


Val 


Arg 










Val 


Leu 


Leu 


Val 




750 






His 


Thr 


Pro 


lie 


765 








Ala 


Asp 


He 


Thr 


Leu 


Asp 


Ala 


Pro 








800 


Glu 


Tyr 


Phe 


He 






815 




Phe 


Leu 


His 


He 




830 
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Ser 


Ser 


He 

IXC 


Gly 


Lys 


Leu 


Ala 


Met 


He 


Phe 


Val 


Leu 


Glv 


Leu 


He 


Tvr 






QIC 










£140 
O *± w 










84 ^ 








T .01 1 
XJGLl 


VaJ. 


Leu 


T .01 1 


l_lG Li 


LiC Li 


uiy 


Pro 


nu 


Ala 

nx d 


Thr 


He 


Phe 


Asp 


Asn 


1 yx 














0 j j 










860 










A en 


T .01 1 
LiC Li 


T .01 1 
Xjc LI 


J_lC- Li 


ox y 


Val 


His 


Gly 


Leu 


Ala 


Ser 


Ser 


Asn 


Glu 


Thr 


Phe 


q £ c 

O D 3 










a 70 

0 / u 










ft 7S 

0 / _j 










880 


A en 


ox y 


J-JC. Li 


A cn 
nop 




Pro 


Ala 


Ala 


Gly 


Arg 


Val 


Ala 


Leu 


Lys 


xy x 


Met 










0 0 3 










O J7 \J 










ff 9R 




X ill. 


ri U 


v ai 


X1C 


T .on 

J-lG Li 


T .01 1 

JJC Li 


v^ 1 

val 




Al a 

nXci 


T .^1 1 

XJC Li 


Ala 


Leu 




Leu 


His 


Ala 








on 0 










90 ^ 










91 0 

J X \J 






Gin 


Gin 


Val 


Glu 


Ser 


Thr 


Ala 


Arcr 


Leu 


Asp 


Phe 


Leu 




Lys 


Leu 


Gin 






"ID 




















-7 Z. J 








ai a 

nX d 


1 11X 


uiy 


f3l 11 

OX Li 


T A/G 

Xjy 0 


OX Li 


vJ-L Li 


rlC L. 


OX Li 


Vjl Li 


XJG Li 


Gin 


Ala 


1 y x 


Asn 


Arg 




y jU 










-7j J 










94. 0 










Arg 


Leu 


Leu 


n x 0 


noil 


x xc 


T .pi 1 

XjC Li 


IT X \J 


T ."vci 


Acn 


Val 


Ala 


Ala 


His 


Phe 


Leu 






















5 j J 










QfiO 


nla 


Arg 


Va J. U 


Arg 


A ■v*CT 

Arg 


noil 


nop 


Glu 


Leu 


iyr 


lyr 


m n 

VJlli 


Ser 


Cys 


ri~\ 11 

OX Li 


Lyo 




















Q70 










_7 / O 




val 


Ala 


Val 


i Y ie l. 


it lit: 




Ser 


He 


Ala 


A Qn 

noli 


IT 11C 


Ser 


Glu 


Phe 


1 yi 


Val 








q q n 
you 










985 










990 






Glu 


Leu 


Glu 


A1 a 

nXci 


A on 
noil 


Asn 


Glu 


Gly 


Val 


OX Li 


Cys 


Leu 


Arg 


Leu 


J— 1 ~ Li 


Aon 

noil 






995 










1000 








1005 






Glu 


He 


He 


Al 3 
nX Ci 


Asp 


Phe 


Asp 


Glu 


He 


He 


Ser 


Glu 


Glu 


Arg 


Phe 


Arg 




1010 








1015 








1020 








Gin 


Leu 


Glu 


Lys 


He 


Lys 


Thr 


He 


Gly 


Ser 


Thr 


Tyr 


Met 


Ala 


Ala 


Ser 


1025 








1030 








1035 








1041 


Gly Leu Asn 


Ala 


Ser 


Thr 


Tyr Asp 


Gin 


Val 


Gly Arg 


Ser 


His 


He 


Thr 










1045 








1050 








1055 


Ala 


Leu 


Ala 


Asp 


Tyr 


Ala 


Met 


Arg 


Leu 


Met 


Glu 


Gin 


Met 


Lys 


His 


He 








1060 








1065 








1070 




Asn 


Glu 


His 


Ser 


Phe 


Asn 


Asn 


Phe 


Gin 


Met 


Lys 


He 


Gly 


Leu 


Asn 


Met 






1075 








1080 








1085 






Gly 


Pro 


Val 


Val 


Ala Gly Val 


He 


Gly Ala Arg 


Lys 


Pro 


Gin 


Tyr Asp 




1090 








1095 








1100 








He 


Trp Gly Asn Thr Val 


Asn 


Val 


Ser 


Ser Arg 


Met 


Asp 


Ser 


Thr Gly 


1105 








1110 








1115 








1121 


Val 


Pro 


Asp 


Arg 


He 


Gin 


Val 


Thr 


Thr 


Asp 


Leu 


Tyr 


Gin 


Val 


Leu 


Ala 










1125 








1130 








1135 


Ala 


Lys 


Gly 


Tyr 


Gin 


Leu 


Glu 


Cys 


Arg Gly Val 


Val 


Lys 


Val 


Lys 


Gly 








1140 








1145 








1150 




Lys 


Gly Glu Met 


Thr 


Thr 


Tyr 


Phe 


Leu Asn Gly Gly 


Pro 


Ser 


Ser 
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